The equilibrium relationship for a ternary mixture containing one pair of partially miscible components can be expressed in the form of a ternary diagram depicting a binodal curve. Depending upon the location of the point representing the composition of the mixture, the ternary diagram may be divided into three parts 1, 2 & 3, for, whether the point is on the Binodal curve, single phase region or two phase region, respectively. Because of this unique nature of equilibrium relationship modeling of such partially miscible ternary system becomes very complex. Artificial neural network (ANN) is an upcoming modeling tool & has high accuracy levels even for processes involving multivariable non-linear relationships.
INTRODUCTION
The separation of the components of a liquid mixture by treatment with a solvent in which one or more of the desired components is preferentially soluble is known as liquid-liquid extraction.
Addition of a third component to a homogeneous binary liquid mixture may result in one of the three types of systems, which are:
(a) A homogeneous liquid system where all the three components are miscible with each other resulting in a single homogeneous liquid phase (b) A completely immiscible liquid-liquid system where the third component added is not miscible with the binary mixture thus resulting into two immiscible liquid phases (c) A pair of partially miscible system. This is more complex than the two other systems. There are two possibilities when known quantity of a third liquid component is added to a binary mixture. The resulting mixture may lead to a single phase homogeneous ternary mixture. This is because all the three components are completely miscible with each other for the given composition. The second possibility is that, the resulting mixture has two immiscible liquid phases, each having all the three components with different compositions. This is due to the partial miscibility of one pair of components with each other whereas the remaining two pairs are completely miscible. Such a system is also referred as a system with one pair of partially miscible components. There are few isolated systems reported in the literature with more than one pair of partially miscible systems [1] .
ARTIFICIAL NEURAL NETWORK
An Artificial Neural Network (ANN) is an information processing paradigm that is based on the working principle of the biological nervous system. It consists of a large network of processing elements called as nodes working in unified manner [2] . Various applications of ANN are, an approach to fault diagnosis in chemical processes [4] , fault diagnosis in complex chemical plants [5] , incipient fault diagnosis of chemical process [6] , leak detection in liquefied gas pipeline [7] , [8] , for estimation of mass transfer coefficient for fast fluidized bed solids [9] , modeling of distillation column [10] , detergent formulation [11] , modeling of unsteady heat conduction in semi infinite solid [12] , prediction of mass transfer coefficient in downflow jet loop reactor [13] and modeling of packed column [14] and similar other [15, 16, 17] are also reported.
PRESENT WORK 3.1 Introduction to Present Work
The present work is aimed at generation of the liquid-liquid equilibrium data experimentally for a partially miscible ternary system of Acetic acid-Water-Benzene (AWB). Artificial neural network model is developed based on the experimental values.
Materials and Method
The present work is divided in following parts [18] :
1. Generation of equilibrium data experimentally for the liquid-liquid partially miscible system of acetic acid-water-benzene. 2. Development of artificial neural network models for the liquid-liquid equilibrium data generated as in part 1.
Experimental procedure
i. Known composition of acetic acid-water mixtures are prepared and benzene is added to it till the point of turbidity is reached. ii.
The procedure is repeated for known composition mixtures of acetic acid-benzene. Water is added till the turbidity is reached. The composition of the ternary miscible system is thus determined and is as given in table-1. 
Neural Network Topology for ANN model -1 and model -2
The two input parameters used for developing ANN model -1 and model -2 are; compositions of the ternary liquid mixture expressed as mass % acetic acid & mass % of water. Similarly the single output parameter is coded as numerical value of 0 or 1 or -1 representing that given composition at a point in liquid-liquid equilibria diagram is either on the equilibrium curve or two phase or single phase region respectively.
The special feature of artificial neural network modeling is its ability to incorporate the linguistic variables which are difficult to be included in the conventional mathematical models.
The linguistic variables in the form of part 1, 2 and 3 as defined in the liquid-liquid equilibria of the present work are coded as given in table-2. The actual and predicted output values obtained by using ANN model -1 and model -2 are plotted as shown in fig -3 . As can be seen from the graph the predictions are with high accuracy and are indicative of the liquid-liquid equilibria zones of the ternary mixture. 
CONCLUSION
The equilibrium relationship for a ternary mixture containing one pair of partially miscible components can be expressed in the form of a ternary diagram depicting a binodal curve. Depending upon the location of the point representing the composition of the mixture, the ternary diagram may be divided into three parts 1, 2 & 3, for, whether the point is on the Binodal curve, single phase region or two phase region, respectively. Modeling of such a complex system is difficult using conventional models and very little has been reported in a literature. The present work has been able to address this problem & has developed ANN models successfully with high accuracy. Based on result & discussion it can be concluded that the ANN model-2 developed in the present work is more accurate in predicting the location of the point representing the concentration of the ternary mixture in the liquid-liquid equilibria zone. The highlight of the present work is the successful incorporation of the linguistics variables in a model in addressing to the complex problem of liquid-liquid equilibria of a ternary system with one pair of partially miscible components.
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